Abstract-In this study, the effect of portfolio assessment application on student success in teaching animal tissue covered in General Biology 1 and General Biology Laboratory 1 courses in Science and Technology Education curriculum was investigated. For this purpose, portfolio assessment application was administered to the second grade students who were attending Education Faculty, Science and Technology Education Department. A multiple choice achievement test was applied as pre-test and post-test to control (n=28) and experimental group (n=29) students who were randomly chosen from A and B class. Additionally, a test anxiety scale was applied to the students to obtain their opinions about test anxiety. Research results revealed that portfolio assessment application has positive effects on improving the success level of teacher candidates and reducing their test anxiety level in both education process and assessment and evaluation processes. Study results also revealed that portfolio assessment may be effective in teaching subjects too.
Introduction
The purpose of science education should be to provide the ability of scientific thinking to the individuals, to help students in using scientific knowledge and skills to make decisions about the usefulness and worth of idea and to provide opportunities for the students to develop positive attitudes towards science education (Kılıç et al, 2001) . In this sense, good comprehension of science education depends on constructing an effective educational process
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the opportunity of assessing and evaluating the product. And assessment portfolio which can be defined as teacher alternative evaluation portfolio or holistic evaluation model, enumerate, scores and evaluate all the items in the portfolio.
According to O'Malley and Pierce (1996) , assessment portfolio is measured with predetermined scoring criteria. These criteria may include rubrics, check lists, or rating scales.
In order to create an effective portfolio; appropriate criteria for the accurate selection and evaluation of the student's work should be determined and implemented. Besides, the works in the student's portfolio should include those best representing the student (Paulson, Paulson and Meyer 1991) .
With alternative forms of assessment, leaning process becomes more student-centred.
As there is not only one rating in evaluation process, assessment and evaluations are more accurate and appropriate (Kan, 2007; Gilman, Andrew and Rafferty, 1995; Midkiff and Thomasson, 1993) . Portfolios which enable students to reflect their real performance and to observe student's progress during the learning can be evaluated holistically and analytically.
In the evaluation stage of the portfolios, most of the alternative evaluation tools such as checklists, rubrics, observation forms, peer assessment forms and self evaluation forms can be used. If different types of materials were used in portfolios, it would be appropriate that each material should have its own scoring criteria in terms of evaluation objectivity (Asturias, 1994; Wortham et al, 1998; Bekiroğlu, 2005) .
Portfolios which are used in learning process can be applied in a long time. It has some advantages such as promoting student self-evaluation, reflection and critical thinking, enabling measurement of student progress with different types of data (Bekiroğlu, 2005; Niguidula, 1993; Ooesterhof, 1999; Hamilton, 1994) . Results of many studies have shown that portfolio assessment enables the evaluation of algorithm and product and provide reinforcements at the same time increase the thinking skills and ability of self-expression (Gilman, Andrew and Raferty, 1995; Midkiff and Thomasson, 1993) . For these reasons, this study aimed to determine that how portfolio assessment affects students' learning, success level and test anxiety in teaching animal tissue which was considered one of the difficult topics to understand in the previous studies. 
Methodology

Research Model
In this study, quasi-experimental research model with portfolio assessment application was used. The study lasted one term and after teaching the each animal tissue and giving the necessary feedbacks, students were asked to submit their portfolios related to that topic 1 or 2 weeks later, depending of the features of tissue. To determine the efficacy of the portfolio assessment application on student success, an achievement test consisting of multiple-choice and true-false questions which were developed by the researcher was applied to the control group students as pre-test and post-test. Additionally, test anxiety scale was administered to the students to identify the effects of portfolio assessment on students' test anxiety. Interviews were carried out to support the obtained data. Student Portfolio Guidance and Rubric which was obtained from http://www.pekiyi.com/dokuman/default.asp?islem=git&id=875 internet address and revised by the researcher were introduced to the students to explain the topic and assessment process.
Student Portfolio Guidance consists of a rubric enabling students to determine the purpose of the portfolio or the lesson; a resume form in the field of biology to learn students background; a detailed work program showing what teacher and students to do; a checklist showing what must a student keep in his/her portfolio; a general evaluation scale including a three-point Likert-type and a 5-point Likert-type scale for the evaluations; a self evaluation form and commentary and suggestion sections. All assessment scales in the study were used for self evaluation and teacher evaluation. During the study, for every animal tissue portfolios were prepared and evaluated. While three-point Likert-type scale presents the general assessment performance of the portfolio, 5-point Likert-type scale presents each portfolio's detailed content. While scoring the portfolio, both teacher evaluation scores and students' self evaluation scores were averaged. In the study, students were asked to keep their works for each animal tissue in their portfolios under the main headings such as "developing worksheets", "model building" and "developing written materials". 
Data Collection Method and Data Analysis
In the study, an achievement test consisting of multiple-choice and true-false question was developed by the researcher by asking for a referral to a qualified specialist. Achievement test consisting of 30 true-false questions and 45 multiple-choice questions was applied to 40 students. Questions tending to have lower reliability were excluded. Achievement test consisting remaining 26 true-false and 37 multiple-choice questions was administered to control and experimental groups as pre-test and post-test. The Cronbach alpha value of achievement test consisting of multiple-choice questions was 077, whereas it was 0.88 in the test consisting of true-false questions. Moreover, a test anxiety scale which was developed by Baltaş (1999) and revised by Bahçeci (2006) was applied to control and experimental group students to determine their test anxiety levels. The Cronbach alpha value of this scale was 0.87. Quantitative data were analyzed by percentage, frequency and t-test using SPSS Package Program.
Besides ten students in experimental group were interviewed about portfolio assessment application. Data obtained from interviews were evaluated by the use of description, analysis and interpretation.
Findings and Commentary
When the pre-test and post-test results of the achievement test consisting of multiplechoice question were analyzed; while there was no significant difference between groups in terms of pre-test scores, statistically significant difference was observed between groups in terms of post-test scores (Figure 1 , Table 1 and Table 2 ). As it is seen in Table 1 , there is no statistically significant difference between the experimental and control groups in terms of pre-test results. As it is seen in Table 2 , there is a statistically significant difference between the experimental and control groups in terms of post-test results.
When the pre-test and post-test results of the achievement test consisting of true-false question were analyzed; while there was no significant difference between groups in terms of pre-test scores, statistically significant difference was observed between groups in terms of post-test scores ( Figure 2 , Table 3 and Table 4 ). Inter group pre-test and post-test results of control and experimental groups are presented in Figure 2 . As it is seen in Table 4 , there is a statistically significant difference between the experimental and control groups in terms of post-test results.
Besides in the study, ten students were interviewed; eight of them reported that they have satisfied with the application; two reported that they have not satisfied because it had taken long time to prepare the portfolios. Eight students who reported that they have satisfied with the assessment stated that the application affected their comprehension positively; four stated that initially they have thought it was unnecessary but thereafter they have satisfied with the application. Eight stated that they got high marks, six stated that they enjoyed the application, six stated that they could remember what they learnt after the exams; four stated that they had difficulties while preparing the portfolios and eight stated that this application should be continue.
To understand the importance of portfolio application, both control and experimental groups were administered a test anxiety scale aiming to obtain students' concerns about general test anxiety. As it is seen in Table 5 , there is a statistically significant difference between the experimental and control groups in favour of experimental group. When students' responses to the each question were analyzed, it was determined that students were typically anxious about the exams. But when the distribution of the control and experimental group students were compared, it was revealed that experimental group students were less anxious than those in control group and implementing portfolios reduced the test anxiety.
NEF-EFMED
Discussion
When the pre-test results of the control and experimental group (multiple-choice and true-false questions) were analyzed, no significant difference was observed between the groups in terms of intergroup t-test results. This revealed that groups were homogenous with respect to applicability of the study.
When the pre-test in-group statistical analysis of the control and experimental groups (multiple-choice and true-false questions) were analyzed, there was significant difference after the education process had completed. As both groups experienced a specific learning process, the case in question can be seen an expected situation. On the other hand, analysis of post test results (consisting multiple-choice and true-false questions) revealed a statistically significant difference between the groups in terms of inter-group t-test results and this difference was in favour of experimental group. In accordance with these results, we can conclude that experimental group students were more successful than control group students.
Our study results are consistent with those by Güven (2007) and Mıhladız (2007) . In their
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According to the results of the interviews, some students reported that in the beginning of the implementation they had difficulty and had some negative thoughts and attitudes towards the application but during and at the end of the application they satisfied with the application and they wanted to continuation of the application. In their studies aiming to obtain students' opinions about portfolio application, Okan (2005) and Ekmekçi (2006) found that portfolio assessment affected student success and at the same time students expressed positive opinions towards the application. In the study by Mıhladız (2007) it was revealed that experiment group students to whom portfolio assessment was applied, developed positive attitudes toward Science and Technology courses. In the study by Gözüm (2008) students considered portfolio assessment application necessary. In his study Birgin (2008) , administered a questionnaire to the students to whom portfolio application was applied and found that portfolio assessment encourage students to study and can help students in understand their strengths and weaknesses and self-evaluations. Study also revealed that students were satisfied with the application and wanted to its continuation.
When results of test anxiety scale were analyzed, it was seen that the difference was in favour of experimental group with respect to intergroup t-test scores. In the light of such information it can be said that there was a decrease in the anxiety levels of the experimental group students. When the data obtained from the test anxiety scale which was applied to determine the anxiety level of the students in the selected sample were analyzed, it was seen that most of the students prefer alternative evaluation methods rather than traditional evaluation methods without taking the examination. Students also reported that critics about exam success increase their text anxiety and they feel tense and experience general test anxiety before the disclosure of exam results. In their study Slater, Ryan and Samson (1997) suggested that portfolio assessment has positive influence on learning process and help students to overcome exam fright thus, students prefer preparing portfolios to taking the exam. On the other hand, students stated that while preparing their portfolios, they could learn the concepts easily. Due to the fact that they are not obliged to remember everything and they think how they use their knowledge in their portfolios, the participation of the students to the lesson increases. 
HAYVANSAL DOKULARIN ANLAŞILMASINDA PORTFOLYO UYGULAMASININ … THE EFFECT OF PORTFOLIO ASSESSMENT APPLICATION ON …
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Conclusion and Suggestions
According to the study results, it can be concluded that portfolio assessment which is one of the alternative assessment and evaluation methods, may improve the student success.
Although students get bored at first, they developed positive attitudes towards to portfolio assessment application in time. For this reason, it is thought that portfolio assessment application which is believed to be improving students' skills and enables students to enjoy the lesson, should be applied for various topics to create more qualified and more effective teaching-learning process. With the use of portfolio assessment students' strengths and weaknesses can be determined more accurately and more realistic goals can be set (Koca and Lee, 1998).
In the lights of study results, it is seen that students experience a general test anxiety, and some students may have exam stress during and after the exams. We can also say that there is a decrease in the test anxiety levels of the experimental group students when compared with those in control group. In this case it can be concluded that the use of portfolios and other alternative assessment tools may decrease the test anxiety levels of the students in comparison with the other traditional tests such as written exams.
While evaluating the portfolios, it is thought that teachers' opinions should be taken into consideration at first followed by, students, peers and parents', respectively. Norman (1998) suggested that portfolios can be used as a tool to provide an effective communication between teachers, parents and students. It is believed that meeting with parents and students in specific times would be useful. Thus, teachers will be able to determine that whether out-class works, one of the major limitations of portfolio application, done by the student or not.
In some cases students' scores may vary depending on the portfolio raters. It is thought that teachers who work at the same school should determine the general common aims together and thus rating inequality between the classes could be reduced. For this reason, teachers should determine their demands from their students, narrate these demands to them and consider students works and forms well, at the beginning of the term. One of the major problems in recording a personal development file in crowded classrooms is that rating and filling these files take a lot of time (Baki and Birgin, 2002) . To overcome this problem, teachers should know their students' qualifications and should have make students to prepare a portfolio that includes sufficient activities. Targets must be accessible not inaccessible and portfolios should include sufficient numbers and qualities. As one can see, although learning processes in the portfolio applications are student-centred, the planning stage of portfolio
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application is the most important stage in which teachers bear tremendous responsibility. Also according to Eskici (2015) university students' opinions regarding the application of portfolio are reasonably positive (the use of portfolio as a tool of teaching and evaluation in higher education).
Nowadays, teachers should be adequately equipped with the knowledge in their fields to educate the students who meet the requirements of science education. Therefore, ministry of national education should periodically arrange seminars to the teachers about assessment and evaluation. In their study Güneş et al, (2007) expressed that seminars should be well planned and should meet the needs of the teachers. Also these seminars should be given by the qualified persons. 
Genişletilmiş Türkçe Özet
Giriş
Geleneksel ölçme ve değerlendirme yöntemlerine karşın bireysel farklılıkları ortaya çıkaran, daha gerçekçi, objektif ve öğrenciyi merkeze alan alternatif ölçme ve değerlendirme yöntemleri ile yalnızca öğrenme sonucu değil, öğrenme süreci de değerlendirilmektedir (Korkmaz, 2004) . Bu araştırmacıya göre 1980-1990'lı yıllarda öğrencilerin okuldaki başarılarını ve performanslarını değerlendirme durumu, değerlendirme reformu içinde bir düşünce olarak ortaya çıkmıştır. Bu değerlendirme anlayışı; güvenilir, performansa dayanan, gerçekçi, yapılandırmacı nitelikleri kapsamaktadır.
Portfolyo; latince "portare" "taşımak" ve "foglio" "kağıtlar-yapraklar ya da çalışmalar" anlamına gelen terimlerden oluşmaktadır (Sharp, 2002) . Ediger'e (2000) göre portfolyo; dinamik, hedefi belirlenmiş ve sistematik çalışmaların bir derlemesini veya bireyin çabasını, ilerlemesini ve performansını gösteren çalışmalarının tümünü tanımlamaktadır.
Kingore (l997), Arter ve Spandel (1991) 'e göre ise portfolyo; öğrencinin kendi çalışmalarının değerlendirilmesi sürecine katılması, kendisi ve başkaları için çalışmalarını, gelişimlerini takip edebilmesini ve performanslarını değerlendirilebilmesini sağlayan öğrenci çalışmalarının yansıtılma şeklidir. Yine Mıhladız'a (2007) göre ise birçok öğretmen için portfolyoların esas amacı iyi bir müfredat programını ve öğretim sürecini destekleyip öğrenci işbirliğini sağlamaktadır.
Öğrenim sürecinde kullanılan portfolyo, geniş bir zamanda uygulanabildiği için öğrenci gelişiminin ne kadar ve ne yönde olduğu ile ilgili fikir vermesi, eleştirel düşünebilmeyi ve öğrencinin kendisini ifade edebilmesini sağlaması, çalışmayı sağlaması ve öğrencinin kendi kendisini değerlendirmesine imkan vermesi açısından avantajlı bir değerlendirme sağlamaktadır (Bekiroğlu, 2005; Niguidula, 1993; Oosterhof, 1999; Hamilton, 1994) . Bazı çalışmalarda ise portfolyo uygulamasının işlem süreci ile ürünün değerlendirilmesini ve pekiştirmeyi sağlayarak öğrencilerin düşünme becerilerini, bilgilerini ve kendilerini ifade edebilme yeteneklerini de artırdığı belirlenmiştir (Gilman, Andrew ve Rafferty, 1995; Midkiff and Thomasson, 1993) . Kayri ve Sünbül Ceberut'a (2013) herşeyi hatırlamak zorunda olmadıklarını ve öğrendiklerini portfolyoya nasıl yansıtacaklarını düşündüklerinden dolayı sınıfta daha katılımcı olduklarını da belirtmektedirler (Bekiroğlu, 2005) .
Sonuç ve Öneriler
Yapılan çalışmada deney grubunun daha başarılı olduğunun görüldüğü sonuçlara gore alternatif ölçme ve değerlendirme yöntemlerinden biri olan portfolyo uygulamasının öğrenci başarısını artırdığı söylenebilmektedir.
Bazı öğrencilerin başlangıçta zorlandıkları, sıkıldıkları görülmüş olmasına karşın, sürecin ilerlemesiyle birlikte portfolyo uygulamasını oldukça olumlu değerlendirdikleri dikkati çekmektedir. Bu nedenle öğrencilerin becerilerini artıracağına ve işlenilen konudan zevk almalarını sağlayacağına inanılan portfolyo uygulamasının daha nitelikli ve etkili bir öğretme-öğrenme süreci oluşturabilmesi adına çeşitli konulara göre yapılması gerektiği düşünülmektedir. Nitekim portfolyo uygulaması ile öğrencilerin mevcut olan güçlü ve zayıf yönleri daha doğru belirlenerek, bu durumlara uygun hedefler daha gerçekçi saptanabilmektedir (Koca ve Lee, 1998).
Bu çalışmada elde edilen bazı verilere bakıldığında, öğrencilerde genel bir sınav kaygısı olduğu, sınav uygulaması anında ve sonrasında ise bazı öğrencilerde sınav gerginliklerinin oluşabildiği dikkati çekmektedir. Ayrıca sonuçlara göre deney grubu öğrencilerinin sınav kaygılarında kontrol grubuna göre bir azalma olduğu da söylenebilmektedir. Bu durumda test, yazılı sınav gibi klasik ölçme değerlendirme yöntemlerine karşın portfolyo gibi diğer alternatif ölçme ve değerlendirme tekniklerinin kullanılmasının öğrenci üzerinde oluşan sınav kaygılarını azaltabileceği düşünülmektedir.
Nitekim, Eskici'nin (2015) yapmış olduğu çalışmada da, portfolyo uygulamasının hem bir öğretim, hem de bir değerlendirme aracı olarak kullanılması açısından üniversite öğrencilerinin olumlu görüş bildirdikleri belirlenmiştir.
